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1. Field Notebooks
The field notebook is the primary means of recording information – as text and sketches. In
geoscience, a commercial geologist’s field notebook belongs to the company and not to him or her.
Company field notebooks will be fully archived for use by subsequent visitors from the company
to the sites recorded. It is thus very important that you develop the skill of keeping a good
notebook.
Fundamentally, your notebook should be neat and legible, well-organized, and
understandable as written in the field. A day’s work should be reviewed in the evening; at
this stage things can be tidied up a bit and colour can be used to help organise and highlight
information. However, the recording of information itself must take place in the field, and
checks will be made to ensure that this is happening.
Do not keep field notes on scraps of paper and then produce a sanitized version in the evening (on
the Maerewhenua fieldclass we will collect notebooks from the field). You should include
reflections or personalized observations in your field notebook – highlight them by enclosing in a
box or cloud-outline shape. If these comments are not written out in the field, identify them with
headings like "evening, October 30."
Keeping it!
It is very important that you keep your notebook safe. Do not lose it! Write your name and address
(plus email, mobile number etc) in the front so that if it is found it can be returned. If you are
working away from your main address for any length of time, put your local address in the front
and indicate the dates you will be there. Offer a reward to the finder, you will want the book back if
you lose it. Photograph new pages of your notebook after each field day so that you have a backup. If you are employed by a company, it will be mandatory to produce a back-up of your notes
(e.g. photos or photocopies) which can be stored separately. Just imagine being employed for a
week of fieldwork and losing you notes on the last day: neither you nor your employer would be
too chuffed.
Ink or pencil?
Whatever you use, your work must be clear enough that it can be photocopied with no loss of
detail. Pencils must be sharp and dark. If you use pen, it must be a fine-tipped waterproof ink one.
On fine days you may wish to work directly in ink, but continue to do sketches in pencil. Some
people ink up their pencil work each day. However, you should only do this if it is necessary to
improve the clarity of your pencil work. Don’t create work just for the sake of it!
Style
Field notes record your observations. It is not a stenographer's notebook to record what the
instructor said. In addition to direct observations, you can pose questions, list things that might help
answer those questions, and summarize what you have established up to a point. It is useful to use a
set of headings or symbols/icons to separate out different types of information. For example:
Aims
Observations
Interpretations
Synthesis
Brainstorming
Summary of someone else’s views (e.g. lecturer)
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Sketches:
Sketches are an essential part of geology field notes, and it is important that you develop sketching
skills while in the field. Sketches and diagrams are not an end in themselves: they are a useful
adjunct to the words and they make you focus. It is a good idea to think of the title of the diagram
before drawing it, and write the title down (e.g. view of a fold to show the relationship between
cleavage and bedding). This may help you ensure that you actually draw what you intended to.
Field diagrams must also have a scale (scale bar is best) and an orientation (e.g. vertical cliff
viewed in direction 270º, plan view with north arrow indicated). Sketches are often more valuable
with some annotations.
Concentrate on drawing the geological relationships using simple clearly defined lines. Avoid
giving an “artistic” sketching with wispy line work. Draw what you see- not an idealised picture of
what you think it should look like (remembered from a lecture!)
Summary tips for a good notebook:
• Organize it. You or anyone else should be able to find information quicky and easily.
• Write legibly. If you are messy learn tricks to be neat (write large, use capitals etc)
• Write notes. Do not write prose.
• Use headings, sub-headings, and bullet-points to organize different sections of your notes.
• Develop your own style and organization that works for you, and then stick to it, but be
prepared to adapt your style depending on the nature of the geology you are studying.
• Use sketches whenever possible. Sketches must have a title, scale, and orientation.
• Keep your own observations, your own interpretation, and things other people have told
you clearly separated.
• Set out some clear aims at the start of a day, even if these are quite general
• Summarize at the end of each day, outcrop, thematic set of outcrops.
• Set up a notebook index (i.e. table of contents) at the earliest opportunity and keep it
updated.
• Don’t lose your notebook, and keep a back-up of your notes. This could be a photocopy or
simply some photos of the pages. If you work for a company, it will be mandatory to keep a
backup.
Good examples
To give you some idea of what could be done, the following pages contain examples from
reasonable notebooks.
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Examples from a good-quality field notebook. Note the use of colour, headings and subheadings, and bullet points, which all result in a well-organized and neat notebook style.
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Further examples of field notebook pages. Everyone develops their own style. Note the
combination of sketches (both colour and B&W), annotations, data and numbers, and the overall
neatness. The note with a photo in it was recorded digitally (using an iPad and iPencil), which is
quite common these days.
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2. Sedimentary Logs (Graphic logs, Measured sections) and
sedimentary processes
Sedimentary logs comprise, generally from left to right (slight variations depending on the
specific logging template which is used):
•
•
•
•
•
•

An appropriate scale
Graphic information on lithology, usually conveyed using different types of fill. See the table
of commonly used symbols and fills.
A graph of the variation in grainsize as a function of height, which should be as accurate as
possible.
Graphic and textural information on e.g. fossils, sedimentary structures, alteration, colour, and
anything else that cannot be represented in the lithology and grain size columns. See the table
of commonly used symbols and fills.
Interpretation of sedimentary processes that correspond to particular points on the section.
Interpretation of sedimentary environments from appropriate facies or facies associations.

Top tips for good sedimentary logs:
•
•
•
•
•

Sedimentary logs are quantitative graphs – be quantitative wherever possible and use a Jacob’s
staff or tape-measure to measure the height up the section and the thickness of layers.
Use a grainsize comparator and a hand lens to determine grain size variations.
Draw what you see, not the textbook example of what you think it is.
Interpret processes and environments in the field. Use all the information you have.
Try to draw an environmental block diagram based on your environmental interpretations. A
couple of examples are given below.

Examples of different styles of sedimentary log:
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Examples of environmental block diagrams that you could sketch in your notebooks after
completing a sedimentary log in the field. These diagrams are schematic summaries of the various
facies and environments of deposition that you have interpreted based on field observations.
Block diagram interpretation of a meandering fluvial environment, showing the main river channel
and associated overbank and lake facies.

Block diagram interpretation of an alluvial fan environment.
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Some of the commonly used symbols and fills for sedimentary logs. You can also come up with
your own symbol sets, but try to develop symbols that resemble the objects or structures that you
observe.
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The bedform stability diagram: constraining flow velocity of palaeocurrents
Background
There is a well-established relationship between grain size of a sediment, the velocity of
unidirectional flow over the sediment, and the construction of bedforms. Each bedform has a
stability field. At insufficient velocities the bedform will not form and at excess velocity the
bedform becomes unstable and may transform into another that is stable at that velocity. We are
going to apply the concepts in the field.
Instructions
While logging sections through clastic rocks you will routinely estimate the grain size, using your
grain size comparator and hand lens. You use this information to construct the grain size scale on
your graphic log. Stability fields for structures that can be linked to bedforms produced by
unidirectional flow are shown on the diagram below. Your measured grain size and the structure
present will enable you to estimate the likely velocity of the current that built the particular
structure. You can record the velocity (as well as the palaeocurrent direction if you can determine
that) next to your log and repeat this process for all the structures you observe up the section.
Remember, when grain size changes, the same velocity may result in a different bedform being
formed.
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The Hjulstrom curve: deposition, transport, and erosion of sediments

The Hjulstrom curve describes the relationship between sediment deposition, transport, and erosion
as a function of grain size and velocity. It provides a quantitative way of determining whether a
river will erode, transport, or deposit. It also provides a way of assessing the flow velocities
required to transport clasts found in sediments in the geological record.
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4. Limestone Classification schemes
Folk classification scheme

Dunham classification scheme
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New Zealand Geological time scale
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5. Measurements and plotting of planes and lines, and using
structure contours

Example of field data plotted on stereonets (from Flint, S.S., Prior, D.J., Agar, S.M., & Turner, P.,
1994. Stratigraphic and structural evolution of the Tertiary Cosmelli Basin of southern Chile and
its relationship to triple junction evolution. Journal of the Geological Society of London. 151, 251268.)
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Plotting Stereonets- these are excerts from an excellent website:
http://www.uwgb.edu/dutchs/STRUCTGE/LABMAN.HTM
Plotting planes as great circles

Plotting planes as great circles and poles
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Plotting lines as points
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Structure contours of planar surfaces
Contours (including topographic contours and structure contours) will be:
1. Straight
2. Parallel
3. Equally spaced (for equal height differences).
Graphical approaches.
You must learn and understand graphical methods* for:
a)
b)

Drawing structure contours that correspond to a given strike and dip
Calculating strike and dip from structure contours.

*These problems can also be solved using trigonometry and you should derive the appropriate trigonometrical
equations (they are simple). Remember and use the graphical solutions as these will always enable you to
derive the trigonometry. However, rote use of trigonometry (without drawing up the triangles) will
usually lead to errors.

The graphical approach involves visualizing and drawing a cross section through the dipping planar
surface at the point of measurement. The visualization relevant to the next few sections is shown
below:

In this case we imagine a vertical cross section that passes through the measurement point (P) of a
strike and dip. The section line is oriented perpendicular to strike (so that it shows true dip). This is
the plane P-P’-A on the 3D diagram above. The dip is q. In the graphical construction we imagine
rotating the cross section 90˚ around line P-P’ so that it lies in the horizontal (map) plane: A rotates
onto A’, B onto B’ etc.
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a) Drawing structure contours that correspond to a given strike and dip.
This is the map view that corresponds to the 3D diagram on the previous page.

Given a strike of a and a dip of q measured at point P and a height of P (400m in this case):
(i)

Draw a structure contour parallel to strike through point P and label with the height at P
(400m).

(ii)

Draw a line perpendicular to the strike, also passing through point P.

(iii) Draw a line so that the angle between this and the line perpendicular to the strike is q
(angle of the dip). See the 3D diagram on the previous page to understand why we’ve
done this.
(iv) Use the scale bar of the map to find a line that lies parallel to the strike and has a particular
length (10m, 100m, 1000m, 300m etc) between the intersection with the lines drawn in
steps 2 and 3. In this example the line P’-A has length 300m parallel to strike. P’-A must
lie on a structure contour that is either 300m higher or lower than the structure contour
that passes through P. In this case we are down dip of P so this must be the 100m
structure contour. 200m and 300m structure contours can be completed by dividing
length P-P’ by three. Alternatively 200m could have been measured to B’ or 100m to
C’.
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b) Calculating strike and dip from structure contours (refers to fig on previous page):
(i)

Measure the strike angle a with a protractor.

(ii)

Draw a line perpendicular to the structure contours.

(iii) Pick two points (P and P’) where the line crosses structure contours.
(iv) Calculate the height difference (DH) between P and P’. Measure distance equivalent to
DH from P’ along the structure contour using the map scale - this is the line P’-A’ on the
figure (300m long at map scale).
(v)

Draw a line that joins A to P- then measure the dip angle q with a protractor.

Page 21

